DNA adduct formation by o-phenylphenol metabolite in vivo and in vitro.
[U-14C]o-Phenylphenol (OPP) was found to bind covalently to calf thymus DNA during a 60 min incubation in the presence of microsomes, but not in their absence, indicating that metabolic conversion of the parent compound, OPP, to an activated form is essential. Postlabeling analysis with bladder DNA of rats fed a diet containing 2% OPP for 13 weeks revealed one major adduct on TLC. In an in vitro postlabeling experiment with calf thymus DNA, both of the major metabolites of OPP, phenylhydroquinone (PHQ) and phenylbenzoquinone (PBQ), formed adducts, but no adducts were observed with OPP. The chemical structure responsible for adduct formation is thought to be the PHQ semiquinone radical intermediate formed during interconversion between PHQ and PBQ. When the oligonucleotides, pd(A)12-18, pd(C)12-18, pd(G)12-18 and pd(T)12-18, were used in vitro, only pd(G)12-18 gave TLC-detectable adducts on treatment with PHQ and PBQ. The covalent binding appears to be rather specific to guanine residues. These results suggest that covalent binding of the OPP metabolite is one of the underlying events in OPP-induced carcinogenesis in rats.